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Linh vwe ky thuit dwoc dé cip

Giéi phép hitu ich thudc linh vuc sinh héa va y dugc, cu thé 1a giai phap hiru ich
dé cap dén phuong phap chiét hop chit hexagonin tir loai nim td ong long tho
(Hexagonia apiaria) va cac hop chit hexagonin c¢6 hoat tinh sinh hoc dung dé phat

trién thue pham chirc ning khang viém.

Tinh trang ky thuit cia giai phap hiru ich

Nam da dugc cong nhan 13 mot trong nhitng ngudn tai nguyén da dang sinh hoc
16n nhit ké ca trén can va dudi nude. Ching c6 vai tro sinh théi dic biét quan trong
d6i voi cac hé sinh thai trén can. Hién nay, wdc tinh tong sd cac loai nim trén trai dit
khoang 1,5 triéu loai, trong khi s lugng ndm dugc mo ta trén toan thé gi6i chi la
khoang 7% ctia con sb nay. Trong qua trinh phat trién va sinh trudng cta cac loai ndm
16n da hinh thanh mot co ché ddc biét cla sy trao doi chat ¢6 thé san sinh cac chét
chuyén hoa béc hai sé hitu da dang cac dic tinh khac nhau vé cu tric hoa hoc va hoat
tinh sinh hoc, dé chéng lai méi truong khong thuan loi va két thuc su tang sinh té bao,
phan loai va toan bd chu ky sdng dé dat muc dich tu vé va sinh ton, ddng thoi cung cép
mot ngudn tai nguyén phong phu va da dang cho viéc phat trién cac ngudn thude méi.

Dbi v6i ndm t6 ong 16ng thd, hién chua c6 nghién ctru nao vé loai ndm nay trén
thé gidi, dac biét 1a nghién ctru vé cac hop chat ¢ dic tinh sinh hoc quy ¢6 trong nAm
dé phat trién ngudn duoc liéu méi, than thién va an toan cho ngudi st dung. Voi muc
dich tao co sé khoa hoc dé co thé danh gia dung gia tri duoc 1y dich thuc ciia ngudn 1ai
nguyén ndm 16n, ciing nhw nhim dinh huéng khai thac cac hoat chit c6 tiém ning, cac
tac gia sang ché da di sdu nghién ciru vé thanh phin hoéa hoc va hoat tinh khang viém
d6i twong ndm t6 ong 16ng thd (Hexagonia apiaria) ma chua c6 bat ky mot cong trinh
nghién ctru ndo tién hanh trén thé gioi. Dua trén két qua nghién ctru, cac tac gia da
phat hién ra cic hop chit méi hexagonin c6 cAu truc dic biét khi xuét hién cacbon
spiro tai C-25 rit hiém gip trong tu nhién va lan dau tién duge tim thiy trong tu nhién,

bao gbm 4 hop chit hexagonin bao gdém 26-methyl-28-0x0-16,25:25,26-

-2-
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diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat (hexagonin A), 3-hydroxy-26-methyl-
16,25:25,26-diepoxylanosta-8,26-dien-28-on  (hexagonin B), 26-methyl-28-o0x0-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat (hexagonin C), va 3-hydroxy-26-
methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al (hexagonin D) c6 hoat
tinh sinh hoc. Cac hop chit méi nay thudce 16p chét triterpenoit phan cuc, c6 phd rong
cac hoat tinh sinh hoc tha vi, nhu: gay doc t& bao, khang khuin, khang ndm, khang
viém, giam dau. Tuy nhién, viéc phan lap céc chét phén cuc, ddc biét 1a tu dbi tuong
nam 16n, 1a rit khé khin bai no doi hoi phai loai bo dugc céc tap chét phan cuc khac.
Do do, trong giai phéap hitu ich nay, ngoai viéc tim ra dugc cac hop chét co hoat tinh
con d& cap dén phuong phap chiét cac hop chit nay tir loai nim t6 ong 16ng thd

(Hexangonia apiaria).

Ban chit ky thuit cia giai phap hiru ich

Giai phap hitu ich dé xuit phwong phap chiét hop chit hexagonin va hop chét
hexagonin tir loai ndm t6 ong 1dng thd (Hexagonia apiaria) c6 hoat tinh sinh hoc dung
dé phat trién thuc phdm chirc nang khang viém.

Theo khia canh thir nhét, giai phéap hitu ich d& cdp dén phwong phap chiét hop
chit méi hexagonin c6 cong thirc chung (I) tir nim t6 ong 16ng thd (Hexagonia
apiaria), trong d6 phuong phap nay bao gdm cac budc:

a) Tao cao chiét ndm t6 ong 16ng thé (Hexagonia apiaria) bing cach thai nho rdi
ngam chiét bang metanol 3 1an theo ty 16 nguyén liéu (kg)/dung méi (lit) 1a 1/1 & nhiét
do phong, sau d6 loc va cat dé loai bé dung moi dudi dp suét giam, thu duge cao
metanol dang 16ng;

b) Tao cao chiét phan doan etylaxetat bing cach hoa tan cao metanol dang 16ng
vao nudc va bo sung mot lugng etylaxetat twong (mg va khudy déu, sau do chung cét
chan khong thu dugc cao etylaxetat;

c) Sic ky cao etylaxetat bang cach dua cao etylaxetat 1én cot silica gel voi hé
dung mdi rda giai hexan-axeton voéi ty 1€ lan luot 100:0, 25:1, 15:1, 10:1, 7:1, 5:1 va
hé dung méi1 CHCl3:CH;0H véi ty 1€ 14n luot 100:0, 6:1, 3:1, 2:1, 1:1, trong s 7 phéan
doan thu duoc, mbi phin doan 250ml dugc ky hi€u tir F1-F7, thu ba phan doan chinh
F1, F3 va F4 chtra hop chét hexagonin c6 cong thtrc chung (I):
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Theo mot phuong 4n cta khia canh nay, phuong phép theo gidi phap hiru ich con

con bao gdbm bude chiét hop chit 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-
dien-3-yl 3-oxobutanoat (hexagonin A) bing cach dwa phan doan F1 1én cot kich
thuéc 60x5 cm duoc nhdi 200g silica gel va rira giai bang hé dung moi hexan:axeton
voi ty 1€ lan luot 1a 100:0, 25:1, 15:1, 10:1, 4:1, mdi hé dung moi 250ml, trong s6 7
phan doan thu duoc, thu phan doan F1.7 va tién hanh sic ky cot pha dao RP-18 vdi hé
dung méi giai hdp CH;0H:H,0, sau khi loai bd dung mai thu duoc 26-methyl-28-oxo-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat (hexagonin A) c6 cong thic
(I1) dang bot khong mau:

Theo mdt phuong an khéc cua khia canh nay, phuong phap theo giai phap hiru
ich con bao gdm budc chiét hop chat hexagonin B bang cach dua phan doan F3 lén ¢t
silica gel kich thudc 60x3,2 cm duge nhdi duge nhdi 200 g silica gel va ria giai bang
hé dung moi Hexan:axeton véi ty 18 14n luot 9:1, 6:1, 4:1 va 1:1, mdi hé dung moi st
dung 250ml, trong d6 thu phan doan F3.2 va tién hanh sic ky cot pha dao RP -18 véi
h¢ dung moi giai hép CH;0H:H,0, sau khi loai bé dung méi thu dugc hop chét 3-
hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-28-on (hexagonin B) c¢6
cong thae (I2) dang bt khong mau:
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12)

Theo mot phuong an khéc cta khia canh nay, phuong phép theo gidi phap hiru
ich con bao gém budc chiét hop chét 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-
8,26-dien-3-yl acetat (hexangonin C) bang cich dua phan doan F1 Ién cot kich thude
60x5 cm dugc nhdi 200g silica gel va rira giai bang hé dung mdi hexan:axeton véi ty
1¢ 1an Iwot 14 100:0, 25:1, 15:1, 10:1, 4:1, mdi hé dung mdi 250ml, trong sb 7 phan
doan thu duoc, thu phan doan F1.6, tiép d6 sic ky cot voi hé dung mdi rira giai
hexan:axeton vdi ty 1€ l4n luot 100:0, 25:1, 15:1, 10:1 va 4:1, sau khi loai bd dung moi
thu duoc hop chét hexagonin C ¢6 cong thire (I3) dang bot khong mau:

[T

LT (I3)

Theo mot phuong &n khac cia khia canh nay, phuong phap theo gidi phap hitu
ich con bao gdm budc chiét hop chit 3-hydroxy-26-methyl-28-0x0-16,25:25,26-
diepoxylanosta-8,26-dien-19-al (hexagonin D) bang ciach dua phin doan F4 lén cot co
kich thudc 60x5 cm duge nhdi 200 g silica gel va rira giai v6i hé dung moi
CHCIl;:CH;0H véi ty 1€ lan luot 12 20:1, 10:1, 6:1, 4:1, 2:1, mdi hé sir dung 200 ml,
trong d6 thu phan doan F4.1 va tién hanh sic ky cot silica gel (200 gam, 60 x 3 cm)
rira giai bang hé dung mdi CHCl;:CH;0H, sau khi loai bo dung méi thu duge hop chét
3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al (hexagonin
D) c6 cong thuce (I4) dang bot khong mau:
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Theo khia canh thtt hai, giai phap hitu ich dé cap dén cac hop chit hexagonin thu
dugc bang phuong phép theo giai phap hitu ich, trong d6 hop chit nay c6 cong thuc (I)

chung:

31 O 0)

_ 3s
1R = \O 34 1

33

5 Rz:CH3

3 R IZAC; R2= CH3

, 4 R;=H; R,=CHO
R, D !

0O o
trong d6, Ry dugc chon tir nhém bao gém \OM , Hva Ac; va R, dugc chon tir
nhém bao gdm CH; va CHO.

Theo mét phuong an cia khia canh nay, gidi phap hitu ich dé& cap dén hop chét
hexagonin thu dugc bang phwong phép theo giai phap hitu ich, trong d6 hop chit nay
la  26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat
(hexangonin A) c6 cong thie (11):

31
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Theo mét phuong 4n cua khia canh nay, giai phap hiru ich dé cap dén hop chat
hexagonin thu dwoc bang phurong phap theo giai phap hiru ich, trong d6 hop chit nay
la 3-hydroxy-26-methyl-l6,25:25,26-diep0xylanosta—8,26-dien-28-0n (hexagonin B)
c6 cong thue (12):

12)

Theo mét phuong 4n cta khia canh nay, giai phap hitu ich d& cap dén hop chat
hexagonin thu dugc bang phuong phap theo giai phéap hiru ich, trong d6 hop chét nay
la 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat (hexagonin C)
c6 cong thue (13):

18 19 (13)

Theo mdt phuong 4n ciia khia canh nay, giai phap hitu ich dé cip dén hop chét

hexagonin thu dwgc bang phuong phap theo giai phap hitu ich, trong d6 hop chét nay
la 3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al
(hexagonin D) c6 cong thirc (I14):
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Céac hop chit hexagonin thu duoc tir loai nidm td ong 16ng thd (Hexagonia
apiaria) bang quy trinh theo gidi phap hitu ich dugc dung dé phat trién thuc phim

chtrc ndng khang viém.

MBO ta chi tiét giai phap hiru ich

Sau day, giai phéap hitu ich dugc md ta mot cach chi tiét voi cac phuong an minh
hoa cu thé, tuy nhién, cac phwong an nay chi nhdm muc dich mé ta giai phap hiru ich
chir khong nham muc dich gi¢i han pham vi yéu cau bao ho ctia giai phap hitu ich.

Néam t5 ong 16ng thd (Hexagonia apiaria (Pers.) Fries) dugc dung trong phuong
phap theo gidi phap hitu ich thudc chi Hexagonia Fr., ho Polyporaceae. Nam mot nam,
moc don, khong c6 cudng, kich thude: dai khoang 11 cm, réng 8 cm va day 2cm. Mi
nam tron hodc hinh ban nguyét, bé mat hoi 16m, ¢6 cac vong ddng tam, tao thanh ranh,
mau vang. L chan 16ng luc gidc, dai khoang 1cm, mau vang nau khi gia ¢ mau xam
nu, rong 2-5 mm, thudng 1én hon & trung tdm. HE sgi cé ba dang, tao sinh sgi nam
trong sudt, nhiéu nhanh, rong 1,5-2,2 mm. Soi nAm xuong chiém vu thé trong qua thé.
Bao td hinh try, trong sudt, min mang, kich thude 11-15 x 4,5-6 um. Moc trén cac loai
g0 rung 14, gdy chét cay chu. Phan bd ¢ chdu A, duoc biét dén & An D, phia dong
Trung Qude, Philippin, va mét sé dao & Thai Binh Duong va tai Uc.

Theo khia canh thir nhat, giai phap hiru ich d& xuit phuong phéap chiét hop chit
hexagonin tir nAm t6 ong 16ng thd (Hexagonia apiaria), trong d6 phuong phap nay bao
g0m cac bude: a) chiét ndm té ong 16ng tho (Hexagonia apiaria); b) chiét phan bd
bang etylaxetat; va c) sic ky cao etylaxetat d& thu duoc hop chit hexagonin c6 cong
thirc chung (I).

Trong budc chiét ndm t6 ong 16ng thd (Hexagonia apiaria), nAm té ong 1ong

thd duoc thu hai, sau do6 thai nho rdi ngdm chiét bang metanol 3 14n theo ty 1& nguyén
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liéu (kg)/dung moi (lit) 1a 1/1 & nhiét do trong phong. Tiép do loc qua gidy loc va cit
dé loai bé dung méi dudi ap suét giam, thu dugc cao metanol dang long.

Trong budc chiét phan bd bing etylaxetat, phin cao metanol dang long thu duoc
& trén duge hoa tan vao nude, tiép do bd sung mét luong etylaxetat tuong Ung véi
lwong nudce. Sau khi khudy déu dé chiét phan hop chit tan trong dung méi etyl axetat.
Sau do, chung cat chan khong thu duoc phén cao etylaxetat.

Trong budc sic ky cao etylaxetat, phan cao etyl axetat thu dugc & trén duoc dua
1én cot silica gel voi hé dung moi rira giai hexan-axeton véi ty 18 1an lugt 100:0, 25:1,
15:1, 10:1, 7:1, 5:1 va hé dung mo6i CHCl;:CH;0H véi ty 18 1an luot 100:0, 6:1, 3:1,
2:1, 1:1. Két qua thu duoc 7 phéan doan, mdi phan doan 250 ml dugc dénh sb ky hiéu
tir F1 dén F7 tuong tng. Trong d6 ba phan doan chinh F1, F3 va F4 dugc xac dinh la
chira hop chat hexagonin c6 cong thic chung ().

Céac hop chat hexagonin ¢6 cong thirc chung (I) theo giai phap hitu ich c6 cong
thire cAu tao dic biét rat hiém gdp trong tw nhién khi xuét hién cacbon sipro tai vi tri C-

25 nhu sau:

3l O O
1 R = \O 34 1

33

;s Ry=CH,
2 Ry=H; R, =CH;

3 R 1=AC; R2=CH3

4 R, =H; R,=CHO

R, M

18

0 o
trong do, R; dugc chon tir nhom bao g6m \OM , H va Ac; va R, dugc chon tir
nhom bao gdm CH; va CHO.

Hop chét hexagonin c6 cong thirc chung (I) theo gidi phap hitu ich bao gém 4
hop chit hexagonin twong tng. Day la cac hop chit c¢6 cdu truc rat dic biét, hiém gdp
trong tu nhién khi xuét hién cacbon sipro tai vi tri C-25. Do do, theo cac phuong an
khéc nita, giai phap hitu ich dé cap dén dén phuong phéap chiét cac hop chat 26-
methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat (hexagonin
A), 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-28-on (hexagonin B),

-0-
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26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat (hexagonin C) va
3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al (hexagonin
D) tuong Uing.

Theo mot khia canh, giai phap hitu ich dé cap dén phuong phap chiét hop chit
26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat
(hexagonin A) tir cdc phan doan hop chit hexagonin, trong d6 phuong phép. nay bao
g@)m cac budce chiét cac phéan doan chira hexagonin dugc dé cap & trén, tiép dd, phan
doan F1 1én cot kich thudc 60x5 ecm duge nhdi 200g silica gel va rira giai bang hé
dung moi Hexan:axeton vai ty 1€ l4n Iwot 1a 100:0, 25:1, 15:1, 10:1, 4:1, mdi hé dung
mdi 250ml, trong s6 7 phan doan thu duoc, thu phan doan F1.7 va tién hanh sic ky cot
pha ddo RP-18 véi hé dung moéi giai hdp CH;OH:H,0, sau khi loai bé dung méi thu
dugc  26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl  3-oxobutanoat
(hexagonin A) c6 cong thic (I1) dang bot khong mau:

Hop chat 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl ~ 3-
oxobutanoat (hexagonin A) thu dugc theo gidi phap hitu ich c6 dac tinh héa Iy nhu
sau:

Tén theo IUPAC: 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-
oxobutanoat:

Bot khong mau (CHCI3); B.n.c 184-185°C; [a]p® +57 (¢ = 0,6, MeOH);

UV (MeOH) A ¢ (log €) 262 (2,65) nm;

IR (KBI) Vimax 2946, 1759, 1693, 1455, 1376, 1256, 1219, 1156 cm™;

ESI-MS m/z 621 (IM+K]", 60), 605 ([M+Na]", 26), 521 (33), 505 (100), 483 (48);

HR-ESI-MS m/z 605,3451 [M+Na]" (theo tinh toan C3sHsoO-Na m/z 605,3454).

'H-NMR (500 MHz, CDCl;) (8 ppm): 4,71 (1H, br s, H-3), 4,32 (1H, ddd, J =
11,5, 11,5, 5,0 Hz, H-16), 3,72 (3H, s, CH;-35), 3,40 (2H, s, CH3-33), 2,27 (1H, dd, J

-10-
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= 14,0, 11,5 Hz, H-15), 2,18 (1H, m, H-23), 2,05 (2H, m, H-11), 1,94 3H, 4, J = 0,5
Hz, CH3-30), 1,89 (1H, m, H-2), 1,84 (1H, m, H-12), 1,81 (3H, d, J= 0,5 Hz, CH3-31),
1,71 (1H, m, H-2), 1,60 (3H, m, H-7, -12, -24), 1,49 (3H, m, H-1, -7, -24), 1,41 (3H, m,
H-1, -5, -17), 1,20 (1H, dd, J = 14,0, 5,0 Hz, H-15), 1,08 (3H, s, CH3-22), 1,00 (3H, s,
CH;-20), 0,95 (3H, d, J = 6,5 Hz, CH;5-29), 0,93 (3H, s, CH;-19), 0,88 (3H, s, CH;-
18), 0,68 (3H, s, CH3-21);

C-NMR (125 MHz, CDCl;) (& ppm): 172,2 (C-28), 167,2 (C-34), 165,9 (C-
32), 157,4 (C-26), 135,1 (C-9), 133,8 (C-8), 125,2 (C-27), 08,2 (C-25), 79,8 (C-16),
79,6 (C-3), 54,6 (C-17), 52,3 (C-35), 48,6 (C-14), 45,3 (C-5), 43,5 (C-13), 41,8 (C-
33), 41,1 (C-24), 37,1 (C-10), 36,8 (C-4), 35,4 (C-15), 30,7 (C-23), 30,5 (C-1), 30,1
(C-12), 28,0 (C-22), 27,6 (C-18), 26,5 (C-6), 23,1 (C-2), 21,7 (C-19), 20,2 (C-11),
19,4(C-29), 18,8 (C-20), 17,9 (C-7), 16,5 (C-21), 10,8 (C-30), 8,5 (C-31).

Theo mét khia canh, giai phap hitu ich dé cap dén phuong phap chiét hop chét_3-
hydroxy-26-1nethyl;l6,25:25,26-diepoxylanosta—8,26-dien-28-on (hexagonin B) tur cac
phan doan hop chat Hexagonin, trong d6 phwong phap nay bao gdm céc budc chiét cac
phan doan chtra Hexagonin dugc dé cdp & trén bang cach dua phan doan F3 Ién cot
silica gel kich thudc 60x3,2 cm dugc nhdi duge nhdi 200 g silica gel va rira giai bing
hé dung mo6i Hexan:axeton vdi ty 1€ lan luot 9:1, 6:1, 4:1 va 1:1, mbi hé dung st dung
250ml, trong d6 thu phan doan F3.2 va tién hanh sic ky cot pha dao RP -18 vdi hé
dung moi giai hap CH;OH:H,0, sau khi loai bé dung méi thu dugc hop chét 3-
hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-28-on (hexagonin B) c¢6
cong thic (12) dang bot khong mau:

12)

Hop chét 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-28-on thu

dugc theo giai phap hitu ich cé ddc tinh héa ly nhu sau:
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Tén theo IUPAC: 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-
28-on:

Bot khong mau (CHCLy); P.n.c 214-215°C; [a]p® +66 (¢ = 0,2, MeOH);

UV (MeOH) A o (log €) 247 (2,35) nm;

IR (neat) Vi 3501, 2941, 1756, 1456, 1375, 1256, 1218, 1156 cm™;

ESI-MS m/z 505 ([M+Na]", 100), 483 ((M+H]", 86);

HR-ESI-MS m/z 505,3290 [M+Na]( theo tinh todn C3H;s04Na m/z 505,3294);

'H-NMR (500 MHz, CDCls) (8 ppm): 4,32 (1H, ddd, J= 11,5, 11,5, 5,0 Hz, H-
16), 3,43 (1H, br s, H-3), 2,26 (1H, dd, J = 14,0, 11,5 Hz, H-15), 1,94 3H, d, J= 0,5
Hz, CH;-30), 1,81 (3H, d, J= 0,5 Hz, CHs-31), 1,19 (1H, dd, J = 14,0, 5,0 Hz, H-15),
1,06 (3H, s, CH3-22), 0,99 (3H, s, CH5-20), 0,97 (3H, s, CH3-19), 0,95 3H, d, J = 6,0
Hz, CH;-29), 0,88 (3H, s, CH3-18), 0,68 (3H, s, CH;3-21);

PC-NMR (125 MHz, CDCl3) (8 ppm): 172,3 (C-28), 157,5 (C-26), 135,3 (C-9),
133,5 (C-8), 125,2 (C-27), 108,2 (C-25), 79,7 (C-16), 76,0 (C-3), 54,6 (C-17), 48,6 (C-
14), 44,2 (C-5), 43,5 (C-13), 41,1 (C-24), 37,6 (C-10), 37,2 (C-4), 35,4 (C-15), 30,7
(C-23), 30,2 (C-1), 29,9 (C-12), 28,0 (C-22), 28,0 (C-19), 26,6 (C-6), 25,7 (C-2), 22,2
(C-18), 20,2 (C-11), 19,4 (C-29), 18,8 (C-20), 18,1 (C-7), 16,5 (C-21), 10,8 (C-30),
8,5 (C-31).

Theo mét khia canh, giai phap hitu ich d& cap dén phuong phap chiét hop chat
26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat (hexagonin C) tu
céc phan doan hop chit hexagonin, trong d6 phuong phap nay bao gdm cac budc chiét
céc phan doan chira Hexagonin duoc dé cdp & trén bang cach dua phin doan F1 1én cot
kich thuéc 60x5 cm dugc nhdi 200g silica gel va rira giai bang hé dung moi
Hexan:axeton véi ty 1€ lan luot 1a 100:0, 25:1, 15:1, 10:1, 4:1, mdi hé dung moi
250ml, trong s6 7 phan doan thu dugc, thu phan doan F1.6, tiép d6 sic ky cot voi hé
dung moi rira gidi hexan:axeton véi ty 1€ lan luot 100:0, 25:1, 15:1, 10:1 va 4:1, sau
khi loai bd dung méi thu dugc hop chit 26-methyl-28-0x0-16,25:25,26-
diepoxylanosta-8,26-dien-3-yl acetat (hexagonin C) c¢6 cong thirc (I13) dang bdt khong

mau:
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- 3)

Hop chét 26-methyl-28-0x0-16,25 :25,26-diepoxylanosta-8,26-dien-3-yl acetat
theo giai phap hitu ich cé déc tinh héa Iy nhu sau:

Tén theo IUPAC: 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl
acetat:

Bot khong mau (CHCls); Piém nong chay 180-181°C; [a]p® +57 (¢ = 0.6,
MeOH);

UV (MeOH) A .« (log €) 262 (2,65) nm;

IR (neat) vpa, 2946, 1759, 1693, 1455, 1376, 1256, 1219, 1156 cm™;

ESI-MS m/z 547 ([M+Na]", 100);

HR-ESI-MS m/z  547.3394([M+Na]" (tinh toan C33H,s0sNa m/z 547,3399);

'H-NMR (500 MHz, axeton-dg) (8 ppm): 4,62 (1H, ¢, J= 3,0 Hz, H-3), 4,23 (1H,
ddd, J=11,5, 11,0, 5,0 Hz, H-16), 2,26 (1H, dd, J = 14,0, 11,0 Hz, H-15), 2,00 (3H, s,
CH;-33), 1,96 (3H, d, J = 1,0 Hz, CH3-30), 1,75 (3H, d, J = 1,0 Hz, CH;-31),
1,45~1,30 (53H, m, H-1, -2, -23), 1,18 (1H, dd, J = 14,0, 5,0 Hz, H-15), 1,10 (3H, s,
CH;-22), 1,05 (3H, s, CH3-20), 0,98 (3H, d, J = 6,5 Hz, CH3-29), 0,95 (3H, s, CH;-
19), 0,88 (3H, s, CH;5-18), 0,76 (3H, s, CH3-21);

C-NMR (125 MHz, axeton-de) (8 ppm): 172,1 (C-28), 170,5 (C-32), 158,3 (C-
26), 136,1 (C-9), 134,7 (C-8), 125,3 (C-27), 108,7 (C-25), 80,2 (C-16), 78,1 (C-3),
55,3 (C-17), 49,3 (C-14), 46,2 (C-5), 44,3 (C-13), 41,7 (C-24), 37,9 (C-10), 37,4 (C-
4), 36,2 (C-15), 31,7 (C-23), 31,4 (C-1), 31,2 (C-12), 28,3 (C-22), 28,0 (C-18), 27,2
(C-11), 23,9 (C-6), 23,6 (C-2), 22,2 (C-19), 20,9 (C-33), 19,6 (C-29), 19,1 (C-20),
18,7 (C-7), 16,8 (C-21), 10,7 (C-30), 8,5 (C-31).

Theo mot khia canh, giai phap hitu ich d& c4p dén phuong phap chiét hop chit 3-
hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al  (hexagonin

D) tir c4c phan doan hgp chét hexagonin, trong d6 phwong phép nay bao gdm cac budc
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chiét cac phéan doan chira hexagonin dugc dé cap ¢ trén béng cach dua phan doan F4
Ién cot c6 kich thudc 60x5 cm dwgc nhdi 200 g silica gel va rira giai v6i hé dung moi
CHCI;5:CH50H véi ty 1€ lan luot 14 20:1, 10:1, 6:1, 4:1, 2:1, mdi hé st dung 200 ml,
trong d6 thu phan doan F4.1 va tién hanh sic ky cot silica ge (200 gam, 60 x 3 cm)
rira giai bang hé dung mdi CHCl;:CH;0H thu duoc hop chét 3-hydroxy-26-methyl-28-
0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al (hexagonin D) c6 cong thic (14)

dang bdt khong mau:

CHO I4)

Hop chit 3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-
19-al (hexagonin D) thu dugc theo giai phap hiru ich c6 dac tinh hoa ly nhu sau:

Tén theo IUPAC: 3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-
8,26-dien-19-al:

Bot khong mau (CHCL;); Piém néng chay 187-188 °C; [a]p” +22 (¢ = 0,07,
MeOH);

UV (MeOH) A ¢ (log €) 247 (3,18) nm;

IR (neat) Ve 3446, 2928, 1750, 1449, 1375, 1256, 1217, 1156, 1147, 1127 cm™;

ESI-MS m/z 519 ([M+Na]", 100), 473 (60), 457 (25), 429 (49);

HR-ESI-MS m/z 519,3083 [M+Na](theo tinh todn C3;H4405sNa m/z 519,3086);

'H-NMR (400 MHz, CDCl;) (8 ppm): 9,59 (1H, s, CHO-18), 4,32 (1H, ddd, J =
11,5, 11,5, 5,0 Hz, H-16), 3,83 (1H, br s, H-3), 2,25 (2H, m, H-5, -15), 2,13 (4H, m, H-
7,-11), 1,94 (3H, d, J = 1,1 Hz, CH3-30), 1,85 (2H, m, H-6, -23), 1,80 3H, d, J= 1,1
Hz, CH5-31), 1,63 (3H, m, H-1, -6, -24), 1,50 (3H, m, H-1, -17, -24), 1,32 (1H, m, H-
12), 1,21 (1H, dd, J= 14,0, 5,0 Hz, H-12), 1,10 (3H, s, CH3-22), 1,07 (3H, s, CH;-19),
1,03 (3H, s, CH;-20), 0,95 (3H, 4, J= 6,5 Hz, CH3-29), 0,69 (3H, s, CH5-21);

BC-NMR (100 MHz, CDCl5) (8 ppm): 209,2 (C-18), 172,3 (C-28), 157,5 (C-27),
134,8 (C-9), 134,0 (C-8), 125,1 (C-26), 108,2 (C-25), 79,5 (C-16), 72,6 (C-3), 54,5 (C-
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17), 52,0 (C-4), 48,6 (C-14), 43,4 (C-13), 41,1 (C-24), 38,7 (C-5), 36,5 (C-10), 35,3
(C-15), 30,6 (C-23), 30,0 (C-12), 29,1 (C-1), 28,0 (C-22), 26,1 (C-6), 26,1 (C-2), 20,2
(C-11), 20,1 (C-7), 19,4 (C-29), 19,2 (C-20), 16,5 (C-21), 14,8 (C-19), 10,9 (C-30),
8,5 (C-31).

Céc hop chat Hexagonin A-D theo sang ché thudc 16p chét steroit phan cuc co
phd rong cac hoat tinh sinh hoc thu vi nhu gy doc té bao, tan huyét, khang khuén,
khang ndm, khang viém, giam dau. Do d6, hop chét nay c6 thé dugc su dung dé lam
mau cho viéc tong hop va ban tong hop cac ché phim co thé st dung trong y, dugc

nhim phong va diéu tri cac bénh ung thu.

Vi du thue hién giai phap hiru ich

Vi du 1: Chiét hop chit Hexagonin tir lodi nam t6 ong long tho (Hexagonia apiaria)

Qua thé ndm t& ong 16ng thd (Hexagonia apiaria) (8,6 kg) dugc thu hai va thai
nhé va ngam chiét 3 1an bang dung moi metanol, tong 8,6 lit dung méi, & nhiét do
phong, thu dugc phén dich chiét. Dich chiét nay duoc loc béng giéy loc va dugc cit
giam ap sudt bang thiét bi quay ct chan khéng thu duoc cao metanol dang 1éng
(180g). Cao metanol nay dugc hoa tan trong nuéc véi lugng vira dit va chiét phan bd
v6i dung mdi etylaxetat, chung cit chan khong thu dugc hai phin: cao etylaxetat
(105g) va dich chiét nuéc,

Cao etylaxetat dugc tién hanh sic ky cot silica gel v6i hé dung moi hexan-axeton
(100:0, 25:1, 15:1, 10:1, 7:1, 5:1) va h¢ dung méi CHCI;:CH;OH (100:0, 6:1, 3:1, 2:1,
1:1) thu dugc 7 phan doan chinh (ki hiéu tir F1 dén F 7). Trong do, cac phan doan F1,
F3 va F4 dugc loai bo dung méi, thu duge cac hop chit hexagonin ¢ cong thirc chung
(I) twong ung 8,6g, 2,7g va 4,7g. Hop chit nay bao gdm 4 thanh phan 14 hexagonin A
(IUPAC: 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-
oxobutanoat),  hexagonin B  (IUPAC: 3-hydroxy-26-methyl-16,25:25,26-
diepoxylanosta-8,26-dien-28-on), hexagonin C (IUPAC: 26-methyl-28-0xo0-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat) va hexagonin D (IUPAC: 3-
hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al) ¢ dang bot.
Vi du 2: Chiét hgp chit 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-

yl 3-oxobutanoat (hexagonin A)
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Dé chiét hop chit hexagonin A tir loai ndm td ong 16ng thd, cac budc chiét duge
tién hanh nhu trong Vi du 1 d& thu dugc phan doan F1. T_iép d6 nhdi phan doan F1
(8,62) 1én cot kich thude 60x5 cm dwoc nhdi 200g silica gel va rira giai bang hé dung
moi Hexan:axeton vdi ty 1€ lan luot 1a 100:0, 25:1, 15:1, 10:1, 4:1, mbi hé dung moi
250ml, trong s 7 phan doan thu duoc, thu phan doan F1.7 va tién hanh sic ky cot pha
dao RP-18 voi hé dung moi giai hdp CH;0H:H,0, sau khi loai bé dung méi thu duoc
134 mg hexagonin A & dang bot khong mau.

Vi du 3: Chiét hop chiit 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-
28-on (hexagonin B)

Pé chiét hop chit B tir loai ndm t6 ong 16ng thd, cac bude chiét dugc tién hanh
nhu trong Vi du 1. Tiép d6 dé thu duoc phéan doan F1. Tiép do, dua phan doan F3 Ién
cot silica gel kich thudc 60x3,2 cm dwoc nhdi duge nhdi 200 g silica gel va ria giai
bang hé dung mdi Hexan:axeton véi ty 18 1an luot 9:1, 6:1, 4:1 va 1:1, mdi hé dung su
dung 250ml, trong d6 thu phan doan F3.2 va tién hanh sic ky c6t pha dao RP -18 vai
hé dung mdi giai hip CH;0H:H,0, sau khi loai bé dung mai thu duge 31 mg hop chét
hexagonin B & dang bot khong mau.

Vi du 4: Chiét hop chiit 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-
yl acetat (hexagonin C)

Pé chiét hop chat C tir loai ndm t6 ong 16ng thé, cic bude chiét duoc tién hanh
nhu trong Vi du 1. Tiép d6 dé thu dugc phan doan F1. Tiép d6, dua phan doan F1 1én
cot kich thuéc 60x5 cm dugc nhdi 200g silica gel va rira gidi bang hé dung moi
Hexan:axeton voi ty 1€ lan lwot 1a 100:0, 25:1, 15:1, 10:1, 4:1, mdi hé dung moi
250ml, trong s6 7 phan doan thu duoc, thu phan doan F1.6, tiép d6 sic ky cot v6i hé
dung modi rira gidi hexan:axeton voi ty 1€ lan luot 100:0, 25:1, 15:1, 10:1 va 4:1, sau
khi loai bé dung mdi thu dugc 5mg hop chit Hexagonin C.

Vi du 5: Chiét hop chit 3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-
8,26-dien-19-al (hexagonin D)

Pé chiét hop chit D tir loai ndm t6 ong l6ng thd, cac bude chiét duoc tién hanh
nhu trong Vi du 1. Tiép d6 dé thu dugc phan doan F1. Tiép do, dua phan doan F4 lén
cot co kich thude 60x5 cm duoc nhdi 200 g silica gel va rira giai voi hé dung moi
CHCI;3:CH;0H véi ty 1€ lan lwot 12 20:1, 10:1, 6:1, 4:1, 2:1, mdi hé su dung 200 ml,
trong d6 thu phan doan F4.1 va tién hanh sic ky cdt silica ge (200 gam, 60 x 3 cm)
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rira giai bang hé dung méi CHCl;:CH;0H, sau khi loai bé dung méi thu duge 10 mg
hop chit hexagonin D dang bdt khéng mau.
Vi du 6. Xdc dinh céu triic ciia cdc hop chit hexagonin

Chét b(f)t’ khong mau thu dugce tr Vi du 2 duge dua di xac dinh clu trac, két qua
xac duoc hop chat 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-
oxobutanoat ¢6 dac tinh nhu sau:

Bot khong mau (CHCLy); D.n.c 184-185°C; [a]p> +57 (¢ = 0,6, MeOH);

UV (MeOH) A ¢ (log €) 262 (2,65) nm;

IR (KBr) Vinax 2946, 1759, 1693, 1455, 1376, 1256, 1219, 1156 cm™;

ESI-MS m/z 621 (IM+K]", 60), 605 ([M+Na]", 26), 521 (33), 505 (100), 483 (48);

HR-ESI-MS m/z 605,3451 [M+Na]" (theo tinh toan C35H5007Na m/z 605,3454).

'H-NMR (500 MHz, CDCl3) (8 ppm): 4,71 (1H, br s, H-3), 4,32 (1H, ddd, J =
11,5, 11,5, 5,0 Hz, H-16), 3,72 (3H, s, CH;3-35), 3,40 (2H, s, CH5-33), 2,27 (1H, dd, J
= 14,0, 11,5 Hz, H-15), 2,18 (1H, m, H-23), 2,05 (2H, m, H-11), 1,94 3H, d, J = 0,5
Hz, CH;-30), 1,89 (1H, m, H-2), 1,84 (1H, m, H-12), 1,81 (3H, d, J = 0,5 Hz, CH3-31),
1,71 (1H, m, H-2), 1,60 (3H, m, H-7, -12, -24), 1,49 (3H, m, H-1, -7, -24), 1,41 (3H, m,
H-1, -5, -17), 1,20 (1H, dd, J = 14,0, 5,0 Hz, H-15), 1,08 (3H, s, CH5-22), 1,00 (3H, s,
CH;5-20), 0,95 (3H, 4, J = 6,5 Hz, CH;-29), 0,93 (3H, s, CH5-19), 0,88 (3H, s, CHjs-
18), 0,68 (3H, s, CH3-21);

PC-NMR (125 MHz, CDCl;) (8 ppm): 172,2 (C-28), 167.2 (C-34), 165,9 (C-

32), 1574 (C-26), 135,1 (C-9), 133,8 (C-8), 125,2 (C-27), 108,2 (C-25), 79,8 (C-16),
79,6 (C-3), 54,6 (C-17), 52,3 (C-35), 48,6 (C-1A4), 45,3 (C-5), 43,5 (C-13), 41,8 (C-
33), 41,1 (C-24), 37,1 (C-10), 36,8 (C-4), 35,4 (C-15), 30,7 (C-23), 30,5 (C-1), 30,1
(C-12), 28,0 (C-22), 27,6 (C-18), 26,5 (C-6), 23,1 (C-2), 21,7 (C-19), 20,2 (C-11),
19,4(C-29), 18,8 (C-20), 17,9 (C-7), 16,5 (C-21), 10,8 (C-30), 8,5 (C-31).

Chét bot khong mau thu duge tir Vi du 3 duge dua di xéc dinh cdu trac, két qua
xac duoc hop chat 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-28-on
¢6 dac tinh nhu sau:
| Bot khong mau(CHCL); P.n.c 214-215°C; [a]p> +66 (¢ = 0,2, MeOH);

UV (MeOH) A . (log €) 247 (2,35) nm;

IR (neat) vy 3501, 2941, 1756, 1456, 1375, 1256, 1218, 1156 cm™;

ESI-MS m/z 505 ([M+Na]", 100), 483 ([M+H]", 86);
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HR-ESI-MS m/z 505,3290 [M+Na]"( theo tinh toan Cs;Hys04Na m/z 505,3294);

'H-NMR (500 MHz, CDCls) (8 ppm): 4,32 (1H, ddd, J = 11,5, 11,5, 5,0 Hz, H-
16), 3,43 (1H, br s, H-3), 2,26 (1H, dd, J = 14,0, 11,5 Hz, H-15), 1,94 (3H, d, J = 0,5
Hz, CH;-30), 1,81 (3H, d, J = 0,5 Hz, CHs-31), 1,19 (1H, dd, J = 14,0, 5,0 Hz, H-15),
1,06 (3H, s, CH3-22), 0,99 (3H, s, CH3-20), 0,97 (3H, s, CH;-19), 0,95 3H, d, J = 6,0
Hz, CH;-29), 0,88 (3H, s, CHs-18), 0,68 (3H, s, CH;-21);

PC-NMR (125 MHz, CDCl;) (8 ppm): 172,3 (C-28), 157,5 (C-26), 135,3 (C-9),
133,5 (C-8), 125,2 (C-27), 108,2 (C-25), 79,7 (C-16), 76,0 (C-3), 54,6 (C-17), 48,6 (C-
14), 44,2 (C-5), 43,5 (C-13), 41,1 (C-24), 37,6 (C-10), 37,2 (C-4), 35,4 (C-15), 30,7
(C-23), 30,2 (C-1), 29,9 (C-12), 28,0 (C-22), 28,0 (C-19), 26,6 (C-6), 25,7 (C-2), 22,2
(C-18), 20,2 (C-11), 19,4 (C-29), 18,8 (C-20), 18,1 (C-7), 16,5 (C-21), 10,8 (C-30),
8,5 (C-31).

Chét bot khong mau thu dwoc tir Vi du 4 dwoc dua di x4c dinh ciu trac, két qua
xac duoc hop chét 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl
acetat co dac tinh nhu sau:

Bot khong mau (CHCls); P.n.c 180-181°C; [a]p” +57 (¢ = 0,6, MeOH);

UV (MeOH) A max (log €) 262 (2,65) nm;

IR (neat) vy 2946, 1759, 1693, 1455, 1376, 1256, 1219, 1156 cm™;

ESI-MS m/z 547 ((M+Na]", 100);

HR-ESI-MS m/z  547.3394([M+Na]" (tinh toan C33H,sOsNa m/z 547,3399);

'H-NMR (500 MHz, axeton-dg) (6 ppm): 4,62 (1H, ¢, J= 3,0 Hz, H-3), 4,23 (1H,
ddd, J=11,5, 11,0, 5,0 Hz, H-16), 2,26 (1H, dd, J = 14,0, 11,0 Hz, H-15), 2,00 (31, s,
CH;-33), 1,96 (3H, d, J = 1,0 Hz, CH;-30), 1,75 3H, 4, J = 1,0 Hz, CH;-31),
1,45~1,30 (5H, m, H-1, -2, -23), 1,18 (1H, dd, J = 14,0, 5,0 Hz, H-15), 1,10 (3H, s,
CH;-22), 1,05 (3H, s, CH;-20), 0,98 (3H, d, J = 6,5 Hz, CH;-29), 0,95 (3H, s, CHs-
19), 0,88 (3H, s, CH-18), 0,76 (3H, s, CH;-21);

PC-NMR (125 MHz, axeton-dg) (5 ppm): 172,1 (C-28), 170,5 (C-32), 158,3 (C-
26), 136,1 (C-9), 134,7 (C-8), 125,3 (C-27), 108,7 (C-25), 80,2 (C-16), 78,1 (C-3),
55,3 (C-17), 49,3 (C-14), 46,2 (C-5), 44,3 (C-13), 41,7 (C-24), 37,9 (C-10), 37,4 (C-
4), 36,2 (C-15), 31,7 (C-23), 31,4 (C-1), 31,2 (C-12), 28,3 (C-22), 28,0 (C-18), 27,2
(C-11), 23,9 (C-6), 23,6 (C-2), 22,2 (C-19), 20,9 (C-33), 19,6 (C-29), 19,1 (C-20),
18,7 (C-7), 16,8 (C-21), 10,7 (C-30), 8,5 (C-31).
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Chét bot khong mau thu duge tr Vi du 5 dugce dua di xac dinh ciu trac, két qua
xac dwoc hop chét 3-hydroxy-26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-
dien-19-al ¢6 dac tinh nhu sau:

Bot khong mau(CHCI3); P.n.c 187-188 °C; [a]p> +22 (¢ = 0,07, MeOH);

UV (MeOH) A ¢ (log €) 247 (3,18) nm;

IR (neat) vinax 3446, 2928, 1750, 1449, 1375, 1256, 1217, 1156, 1147, 1127 cm™";

ESI-MS m/z 519 ([M+Na]", 100), 473 (60), 457 (25), 429 (49);

HR-ESI-MS m/z 519,3083 [M+Na](theo tinh toan C3;H440sNa m/z 519,3086);

'"H-NMR (400 MHz, CDCl3) (8 ppm): 9,59 (1H, s, CHO-18), 4,32 (1H, ddd, J =
11,5, 11,5, 5,0 Hz, H-16), 3,83 (1H, br s, H-3), 2,25 (2H, m, H-5, -15), 2,13 (4H, m, H-
7,-11), 1,94 (3H, 4, J = 1,1 Hz, CH3-30), 1,85 (2H, m, H-6, -23), 1,80 (3H, d, J= 1,1
Hz, CH3-31), 1,63 (3H, m, H-1, -6, -24), 1,50 (3H, m, H-1, -17, -24), 1,32 (1H, m, H-
12), 1,21 (1H, dd, J = 14,0, 5,0 Hz, H-12), 1,10 (3H, s, CH;-22), 1,07 (3H, s, CH3-19),
1,03 (3H, s, CH3-20), 0,95 (3H, d, J = 6,5 Hz, CH;-29), 0,69 (3H, s, CH3-21);

BC-NMR (100 MHz, CDCL;) (8 ppm): 209,2 (C-18), 172,3 (C-28), 157,5 (C-27),
134,8 (C-9), 134,0 (C-8), 125,1 (C-26), 108,2 (C-25), 79,5 (C-16), 72,6 (C-3), 54,5 (C-
17), 52,0 (C-4), 48,6 (C-14), 43,4 (C-13), 41,1 (C-24), 38,7 (C-5), 36,5 (C-10), 35,3
(C-15), 30,6 (C-23), 30,0 (C-12), 29,1 (C-1), 28,0 (C-22), 26,1 (C-6), 26,1 (C-2), 20,2
(C-11), 20,1 (C-7), 19,4 (C-29), 19,2 (C-20), 16,5 (C-21), 14,8 (C-19), 10,9 (C-30),
8,5 (C-31).

Két qua tong hop dic tinh Iy hoa do bing CDCls, 500 MHz duoc thé hién trén
Bang 1
Bang 1: Dit liéu phé 'H va "C-NMR (5, ppm) phan aglycon hop chét hexagonin
A-D

STT Hexagonin A Hexagonin B Hexagonin C Hexagonin D
dc 0, (J =Hz) dc 8, (J/=Hz) ¢ 8y (J=Hz) O 0, (/=Hz)

1 30,5 | 1,37(1H,m) | 30,2 | 1,48 (1H, m) | 31,4 | 1,39 (1H,m) | 29,1 1,50 (3H, m)
1,46 (1H, m) 1,53 (1H, m) 1,63 (3H, m)

2 23,1 1,57(1H, m) | 25,7 | 1,57 (1H,m) | 23,6 | 1,34 (IH, m) | 26,1
1,85(1H, m) 1,91 (1H, m) 1,61 (1H, m)

3 79,0 -| 457 (1H, br | 76,0 | 3,43 (1H, m) | 78,1 | 4,62 (1H,t, | 72,6 3,83(1H, br

s) J=3,0) s)
4 36,9 37,1 37,4 52,0
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5 452 | 1,39(1H,m) | 44,2 | 1,51 (1H, m) | 46,4 | 1,55(1H, m) | 38,7 | 2,25 (1H, m)
6 26,5 [2,00(1H, m) | 26,6 | 2,07 (1H, m) | 23,9 | 1,60 (1H, m) | 26,1 1,63 (3H, m)
2,08 (1H, m) 1,94 (1H, m) 1,85 (1H, m)
7 17,9 | 1,46(1H, m) | 18,1 | 1,54 (1H, m) | 18,7 | 1,55(1H, m) | 20,1 | 2,13 (2H, m)
1,57 (1H, m) 1,63 (1H, m) 1,67 (1H, m)
8 | 133,7 133,5 134,7 134,0
9 | 1352 135,3 136,1 134,8
10 | 37,1 37,6 37,9 36,5
1T | 20,2 | 2,02(2H,s) | 20,2 | 2,05(1H,m) | 27,2 | 2,10 (1H, m) | 20,2 | 2,13 (2H, m)
2,08 (1H, m) 2,20 (1H, m)
12 | 30,1 | ,57(I1H, m) | 29,9 | 1,60(2H,m) | 31,2 | 1,67 (IH, m) | 30,0 | 1,21 (1H, dd,
1,80 (1H, m) 1,60 (2H, m) 1,89 (1H, m) J=14,0; 5,0
Hz)
1,32 (1H, m)
13 | 43,4 43,5 443 43,4
14 | 48,6 48,6 46,2 48,6
15 | 354 | 1,L10(1H,dd, | 354 | 1,19 (1H,dd, | 36,2 1,18 (1H, 353 | 2,25 (1H, m)
J=3,5; 13,5 J=5,0; J=14) dd, J=5,0;
Hz) 2,26 (1H, dd, 14,0)
2,26 (1H, dd, J=11,5; 2,35 (1H,
J=13,0; 11,5 J=14) dd, J=11,5;
Hz) 14,0)
16 | 79,5 | 4,13 (1H,d, 79,7 | 432(1H, m) | 80,2 4,23 (1H, 79,5 4,32 (1H,
J=4Hz) ddd, J= ddd, J=11,5;
11,0; 11,5; 11,5; 5,0)
5,0)
17 | 543 | 1,46 (1H,m) | 54,6 | 1,46 (IH,m) | 553 | L,55S(IH, m) | 54,5 | 1,50 3H, m)
18 | 27,8 | 0,82(3H,s) | 22,2 | 0,88 (3H,s) | 28,0 | 0,88 (3H,s) | 14,8 1,07 (3H, s)
19 | 21,8 | 0,90 (3H,s) | 28,0 | 0,97 (3H,s) | 22,2 | 0,95(3H,s) | 209,2
20 | 18,9 | 0,97 (3H,s) 18,8 | 0,99 (3H,s) | 19,1 | 1,053H,s) | 19,2 1,03 (3H, s)
21 16,6 | 0,66 (3H,s) 16,5 | 0,68 BH,s) | 16,8 | 0,76 (3H,s) | 16,5 0,69 (3H, s)
22 | 28,2 1,03 (3H,s) 28,0 | 1,06 BH,s) | 283 | 1,10 3H,s) | 28,0 1,10 BH, s)
23 | 30,9 {2,02(1H,m) | 30,7 | 22(1H,m) | 31,7 |2,13(IH, m) | 30,6 1,85 (1H,m)
24 | 40,8 | 1,56 (2H, m) | 41,1 | 1,48 (1H, m) | 41,7 | 1,61(1H, m) | 41,1 1,50 (3H, m)
1,61 (1H, m) 1,66 (1H, m) 1,63 (3H, m)
25 11082 108,2 108,7 108,2
26 | 158,1 157,5 158,3 125,1
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27 | 124,5 1252 1253 157,5

28 | 171,7 172,3 172,1 172,3

29 [ 19,5 | 093 (3H,d; | 19,4 | 095(GH,d, | 196 | 0,98 BH,d, | 19,4 | 095(3H,d

J=6) J=6) J=6,5) J=6,5)

30 | 11,0 | 1,90 (3H,s) | 10,8 | 1,94 (3H,s) | 10,7 | 1,96 (3H,d | 10,9 | 1,94 3H,d
J=1,0) J=1,1)

31 | 87 | 1,72(3Hys) | 85 | 1,81(3H,s) | 85 | 1,753H,d | 8,5 | 1,80 (3H, d,
J=1,0) J=1,1)

32 | 166,1 170,5

33 | 41,8 | 3,46 (2H,s) 20,9 | 2,00 (3H, s)

34 | 1674

35 | 52,3 | 3,62 (3H,s) -

Do trong CDCls, 500 MHz.
Vi du 7. Thir nghiém tic dung dwoc Iy ciia hop chit hexagonin

Trong qua trinh tim kiém cac chét din duong dé tao ra cac loai thudc diéu tri
cac bénh nay thi viéc nhéan biét cac chit c6 hoat tinh chdng viém 1 rit quan trong 12
tién dé cho viéc thir nghiém céc tdc dung duoc ly khéac. Qua trinh nhan biét cac chét
chéng viém nhiém cua cac hop chét hexagonin thu duoc tir cac vi du 2 dén vi du 6 da
duogc tién hanh trén cdc mau thir (dd sach >92%). Cac mau tht dugc danh gia vé tac
dong tre ché su san sinh anion superoxit va su phong thich elastat cta bach cau trung
tinh khi dap ung voi tdc dong cua FMLP/CB (formyl-L-methionyl-L-leucyl-L-
phenylalanin/cytochalasin B). Bén hop chét thu duoc tir vi du 2 dén vi du 6 dugc tién
hanh thir nghiém dé danh gi4 kha nang khang viém. Tac dung trc ché ctia hop chét tu
H. apiaria 1én hé anion superoxit va phong thich elastaza béi bach cau & ngudi dé
phan tng lai N-formyl-L-methionyl-phenylalanin/cytochalasin B (FMLP/CB) duoc

danh gia cu thé nhu sau:

. ICso (uM) *
Hop chat
Anion superoxit Phong thich elastaza

Hexagonin A > 10 _P
Hexagonin B > 10 _P
Hexagonin C > 10 ~°
Hexagonin D 5,99 + 1,02%*** > 10
L£Y294002 ° 0,40 & 0,02%** 1,53 4+ 0,25%**
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® ndng do can thiét dé uc ché 50% (IC50); két qua dugc xac dinh trong khoang
+ S.D. (n =3-4); *** p < 0,001 so sanh véi gia tri dbi ching; "Tang hiéu ang da dugc

quan sat; © Phosphatidylinositol-3- kinaza dugc st dung lam chat d6i ching duong.

Hi€u qua dat dwgc cta gidi phap hiru ich

Quy trinh chiét cac hop chit hexagonin tir loai nim t6 ong 16ng thd (Hexagonia
apiaria) theo giai phap hitu ich da chiét dugc hop chat, cé trién vong dé phat trién thuc
phdm chirc nang khang viém. Quy trinh chiét theo giai phap hiru ich don gian, d& thuc
hién m¢é ra mdt huéng mai trong viét phat trién nguén nguyén li¢u duogc tir ndm, an
toan d6i v6i ngudi va dong vat.

Céc hop chét theo giai phap hitu ich gdm cic hop chat hexagonin tir loai nim to
ong 16ng thd (Hexagonia apiaria). Hop chit nay thudc 16p chét triterpenoit phan cuc
phé rong cac hoat tinh sinh hoc tha vi, nhu: giy doc té bao, khang khuén, khéng nim,
khang viém, giam dau,... Tuy nhién, trong ty nhién cic chét nay thuong ton tai ¢ dang
hén hop phtc tap trong dich chiét tir nAm va rat kho dé phéan lap chung thanh céc chét
riéng biét.

Giai phap hiru ich nay dua ra phuong phap phéan 1ap cac chét triterpenoit phén
cuc rat dac hiéu cho déi tuong nam 16n, dic hiru. Df”)ng thoi, giai phap hitu ich nay
ciing tao co sé khoa hoc cho cac nghién ctru tmg dung tiép theo nhim tao ra cac duoc
phim c6 tac dung phong va diéu tri cac bénh ung thu dua trén viéc khai thac va phat

trién ngudn dugc li€u nam quy.
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YEU CAU BAO HO

1. Phuong phéap chiét hop chat hexagonin c6 cong thirc chung (I) tir loai ndm té ong
long tho (Hexagonia apiaria), trong d6 phuwong phap nay bao gdm céc budc:

a) Chiét nim t6 ong 16ng thé (Hexagonia apiaria) bang cach thai nhé rdi ngdm chiét
bang metanol 3 lan theo ty 1¢ nguyén liéu (kg)/dung méi (lit) 12 1/1 & nhiét do trong
phong, sau d6 loc va cit dé loai bo dung moi dudi ap sudt giam, thu duoc cao metanol
dang léng;

b) Chiét phan bd bang etylaxetat bang cach hoa tan cao metanol dang léng vao nuéc
va bd sung mot luong etylaxetat twong mg va khudy déu, sau d6 chung cit chén
khong thu dugc cao etylaxetat;

¢) Sic ky cao etylaxetat bang cach dua cao etylaxetat 1én cot silica gel v6i hé dung moi
rira gidi hexan-axeton vdi ty 1€ lan lugt 100:0, 25:1, 15:1, 10:1, 7:1, 5:1 va hé dung
mobi CHCl;:CH;0H véi ty 18 1an luot 100:0, 6:1, 3:1, 2:1, 1:1, trong s6 7 phan doan thu
duoc, mdi phéan doan 250ml duogc ky hiéu tir F1-F7, thu ba phan doan chinh F1, F3 va

F4 chtta hop chét hexagonin ¢ cong thirc chung (I):

31 O O
35
1 RI = \OM 5 R2 = CH3

33

2 R1=H; R2=CH3

3R |=AC; R?_:CH3

4 R, =H; R,=CHO

o M
2. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gdm budc chiét hop

chét 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl ~ 3-oxobutanoat
bing cach dua phan doan F1 lén ¢t kich thude 60x5 cm dwgc nhdi 200g silica gel va
rira giai bang hé dung moi hexan:axeton vai ty 18 1an luot 1a 100:0, 25:1, 15:1, 10:1,
4:1, mdi hé dung méi 250ml, trong s6 7 phan doan thu dugc, thu phan doan F1.7 (hé
dung moi 4:1) va tién hanh sic ky cot pha dao RP-18 voi hé dung moi giai hip
CH;0H:H,0, sau khi loai bé dung mdi thu dugc hop chét 26-methyl-28-0x0-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat c6 cong thirc (I1) dang bt

khong mau:
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18 19 (Il)

3. Phuwong phép theo diém 1, trong d6 phuong phap nay con bao gdm budc chiét hop
chit 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-dien-28-0 bang cach dua
phan doan F3 Ién cot silica gel kich thuéc 60x3,2 cm duge nhdi 200 g silica gel va rira
giai bing hé dung méi hexan:axeton voi ty 18 1an lugt 9:1, 6:1, 4:1 va 1:1, mdi hé dung
moi st dung 250ml, trong d6 thu phan doan F3.2 (hé dung méi 6:1) va tién hanh sic
ky cot pha ddo RP -18 véi hé dung moi giai hép CH;0H:H,0 (1:1), sau khi loai bo
dung mai thu dwgc hop chit 3-hydroxy-26-methyl-16,25:25,26-diepoxylanosta-8,26-
dien-28-0 c6 cong thue (12) dang bot khong mau:

4. Phuong phap theo diém 1, trong d6 phuong phap nay con bao gbém budc chiét hop
chit 26-methyl-28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat bing cach
dua phan doan F1 1én cot kich thudc 60x5 cm duge nhdi 200g silica gel va rira giai
béng hé dung mdi hexan:axeton voi ty 1€ 1an luot 1a 100:0, 25:1, 15:1, 10:1, 4:1, mbi
h¢ dung méi 250ml, trong s6 7 phan doan thu dugc, thu phan doan F1.6 (hé dung moi
4:1), tiép d6 sic ky cot voi hé dung mdi rira giai hexan:axeton véi ty 18 1an luot 100:0,
25:1, 15:1, 10:1 va 4:1, sau khi loai bé dung mdi thu dugc hop chét 26-methyl-28-0x0-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetat (h¢ dung mdi 4:1) c6 cong thirc (I3)

dang bdt khong mau:
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5. Phuong phap theo diém 1, trong d6 phwong phéap nay con bao gdm bude chiét hop
chit 3-hydroxy-26-methyl-28-0x0-16,25 :25,26-diepoxylanosta-8,26-dien-19-al bang
cach dua phan doan F4 1én cot c6 kich thude 60x5 cm duoc nhdi 200 g silica gel va
rira gidi v6i hé dung mdi CHCl;:CH;OH véi ty 18 1an luot 14 20:1, 10:1, 6:1, 4:1, 2:1,
mdi hé st dung 200 ml, trong d6 thu phan doan F4.1 (hé dung moéi 4:1) va tién hanh
sic ky cot silica gel (200 gam, 60 x 3 cm) rira giai bang hé dung mdi CHCl;:CH;0H
(1:1), sau khi loai bd dung méi thu duge hop chit 3-hydroxy-26-methyl-28-oxo-
16,25:25,26-diepoxylanosta-8,26-dien-19-al c6 cong thuc (I4) dang bot khéng mau:

7 CHO 14)
6. Hop chét hexagonin thu duoc tir phuong phap theo diém bat ky trong sb cac diém tur

1 dén 5, trong d6 hop chit nay co cong thirc (I) sau:

TR = >0 ; Ry=CH;
33
3 RleC; R2=CH3

4 R[=H; R2=CHO
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trong d6, R; dugc chon tir nhém bao gdm

nhom bao gdm CH; va CHO.

, Hva Ac; va R, duoc chon tu

7. Hop chit hexagonin theo diém 6, trong d6 hop chét nay 1a 26-methyl-28-oxo-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl 3-oxobutanoat c6 cong thic (I11):

8. Hop chit hexagonin theo diém 6, trong d6 hop chit nay la 3-hydroxy-26-methyl-
16,25:25,26-diepoxylanosta-8,26-dien-28-on ¢6 cdng thirc (12):

9. Hop chat hexagonin theo diém 6, trong d6 hop chit nay la 26-methyl-28-0xo-
16,25:25,26-diepoxylanosta-8,26-dien-3-yl acetate co céng thire (I3):

I3)

10. Hop chat hexagonin theo diém 6, trong d6 hop chét nay la 3-hydroxy-26-methyl-
28-0x0-16,25:25,26-diepoxylanosta-8,26-dien-19-al c6 cong thie (14):
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